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PREDICTING SUCCESS IN THI AFROTC S( 1101 ARSllll' PROGRAM 

I. INIRODUTION 

A lignificanl proportion of txptadittllM in tlic Air POIM Reserve Otfiecr Ttaimnj; Corps (Al ROK) 
are devoted to the College Scholarship Program, which each year underwrites 6,500 scholarships at an 
annual cost of approximately 14 million dollars. The magnitude ot tiiat investment renuires efficient 
management to avoid unnecessary losses due to attrition, to maintain the ipialilv of graduates, and. in 
general, to achieve an optimum return lor each dollar invested. 

The program authorizes scholarships of varying lengtlis: 4-year, 3-year, and 2-year, each representing 
the total costs of tuition, lees, and books for the designated enrollment period Scholarship recipients also 
receive a monthly stipend of SI00. While the annual expenditures per student vary hy school, they 
typically range between SI.2tX) and S3.000 with an average value ol approximately S2,000. Historical data 
on student attntion in the 4-year program shows that approximately halt of the students awarded 
scholarships failed to complete the program for various academic and other reasons. The attrition rales lor 
the 3- and 2-year programs are generally less (averaging IS', and 12',;, respectively) as a result ol the higher 
loss rates associated with the first academic year. 

In ll>75, Iteadquarters AFROTf commissioned a study of the scholarship award procedures with a 
view toward reducing student attrition in the program. This could he accomplished if a certain proportion 
of "liigl) risk" applicants (i.e., those with little probability of completing training) could be identified prim 
to actually awarding scholarship benefits. The research wxs to be conducted in two phases. During Phase I. 
the basic feasibility of establishing selection criteria was to be examined using historical training records foi 
a 5-year period. The principal objectives were: 

1. To document empirical relationships, if any, between individual student aptitudes and probability 
of successful completion, 

2. To examine modifying influences attributable to the type ol academic major and to the overall 
difficulty level of the school, and 

3. To determine the potential applicability of the procedure to the 4-. 3-, and 2-yeai scholarships 
programs. 

During the second phase, selection procedures would be refined using an expanded predictor set which had 
not yet matured. The purpose of this report is to document the interim findings from Phase I. 

II. AI'I'ROACII 

Subjects 

Records of final training disposition foi AIROTC participants during IV 71 through I'V 75 served as 
the basis for analysis (N = 22,(i(i3). These people were enrolled during that time period at 175 I'.S. colleges 
and universities offering AIROTC" programs. Moreover, they had eitliei successfully completed the program 
or had disenrolled foi academic or motivational reasons. The schools are considered lepresentative of all 
major academic institutions in both the public and private sectors. A distribution of students by program 
category indicated 109! were 4-year scholarship recipients (N = 2.235), II'! were 3-year scholarship 
recipients (N = 2,482), and 7l)r! were either 2-year scholarship recipients or non-scholarship contract 
students enrolled in the advanced AIROTC program (N = I7,<H6). The latter two categories were combined 
in the same sample since both were required to sign 2-year contracts contingent on successful completion ol 
the junior and senior years of academic study. 



Predictor Variabios 

Vanablos Ibf the analysis, unless otherwise indicated, were obtained from historical records of 
M KOIT participants imintaincd at the /\ir Force Human Resources Laboratory. 

1 Aptitude Measures Individual aptitude measures lor r ich participant were obtained from the Air 
Force Officer Qualifying Test (AFOQT), a group-adnumstered battery designed to evaluate aptitudes which 
are important for commissioned officer performance and succev ' Miller. I'JbS. 1%Q). The AFOQT consists 
of 13 subtests. each included in one of several test booklets. Hi.' nbtests taken in various combinations 

yield three composite measures in percentile form as shown in lable 1 

lahlc 1. Subtests and Composites of the AFOQI 

Aptitude Compotiltt 

SubtMt 
Of«lc«r 
Quality               Pilot               Na*-T«ch 

Quantitative Aptitude X X 
Verbal Aptitude X 
Officer Biographical Inventory X 
Scale Reading X 
Aerial Landmarks X 
Iieneral Science X 
Mechanical Information X X 
Mechanical Principles X X 
Pilot Biographical Inventory X 
Aviation Information X 
Visuaii/ation of Maneuvers X 
Instrument Comprehension X 
Flight Orientation X 

a. The Officer Qtuility (OQ) Composite T\K OQ composite is primarly a measure of general 
learning ability and officer quality. It contains measures of verbal and quantitative aptitude, reasoning 
ability, background knowledge relative to world events, and an inventory of biographical material predictive 
of officer leadership. Applicants with high Officer Quality scores may be expected to do well in any 
technical training program having appreciable academic content. 

b. /7K
1
 lllot Composite This is a measure of some of the characteristics necessary for successful 

completion of pilot training. It includes subtests of mechanical experience, spatial information, and ability 
to understand and inleipret information received from aircraft instruments. Applicants with high scores on 
this composite have considerably better chances of completing pilot training than those with low scores. 

c. Die \üvii;nt<>r-Teehnieal (Na^Teeh) Composite The Nav-Tech composile is a measure of 
abilities to interpret dials and tables, to understand scientific and mathematical principles, and to 
comprehoiul mechanical and spatial concepts. It is designed to predict success in traininp courses requiring 
these abilities such as navigatoi training, communications, electronics, maintenance, engineering, and 

technical intelligence. 

1. InstituUonal Selectivity; This variable was designed to take into account the varying degrees of 
difficulty presumed to exist between academic institutions hosting AFROTC detachments. It was defined 
operationally on the basis of ihe average American College Test (ACT) scores for enlering freshmen 
(American Council on Fducation, 1%S) at each host college or university. In the analysis, all persons 
enrolled at the same academic institution received identical selectivity scores. 



in 

3. Acadnnk Major: As a general index ul tlie effect of academic special!) on pmhability for success, 
all cadet academic majors were giouped into two mutually exclusive categories Science and I ngineering 
(S&E) versus Non-Science and 1 ngineenng as shown in Table 2. These definitions are consistent with the 
AFROTC practice of identifying certain specialties which are of particular interest in subseijuenl active 
duly assignments. These academic specialties are also known as Category III majors. 

TahU 2,  Academic Specialties Designated Science and l.ngiiieering 

Acidtmlc Major Sptcultid 

Science and I ngineering Aeronautical Technology, Aeionaiitk.i! I iignii-eiing, Aeiospace l-ngmeei- 
ing, Astronautical 1 ngineering. Civil I iigmeenng. Cvneral I ngjneeriiig. 
Industrial Ingincering. Mechanical I ngineenng. Architectural fngineering. 
Architecture. I lectrica! I ngineering. 1 leclncal lechnology. Communica- 
tions Technology. Computei Sciences. Mathematics. I'IINSICS. Space lliysics. 
Meteorology 

Non-Science and Ingincering      All other academic specialties 

Criterion Variable 

Training outcome defined on the basis of graduation versus elimination served as the principal 
criterion for developing the selection system. The elimination category included all types of disenrollmenl 

for any reason including academic, motivational, physical, etc. 

Analyses 

Individual student records were partitioned into three samples defined on the basis ol piogram 
length: (a) 4-year scholarship recipients, (b) 3-year scholarship recipients, and (c) 2-ycai scholaiship 
recipients and other contract students. Within each sample, separate regression analyses weie conducted to 
determine the effects of the predictor variables on training outcome (graduated vs. eliminated). The 
functional relationships initially defined may be expressed as follows: 

Training Outcome = {(Aptitude x Institutional Selectivity x Academic Major). 

In defining the initial prediction model, a large number of nonlinear and interaction terms we« 
generated from t'.ie primary variables to insure relatively complete investigation of all possible relationships 
To test for effects attributable to specific predictor measures, several reduced models were also constructed 
in such a way that various components of the initial prediction model could be systematically eliminated 
from consideration. Comparisons, based on the statistical accuracy of each model, wen pertormed using 
the F-ratio and associated probability values (Ward & Jennings. IW). Complete specifications for the 
analysis including variable descriptions, prediction models, and specific comparisons performed are given in 

Appendix A. 

III.  RISUTS ANDDISn SSION 

Basic descriptive data by subsample (Table 3) indicated that people enrolled in the various programs 
differed in a number of respects. The average OO score in the 4-year program wxs M versus (>H in the .'-year 
program and 57 in the 2-year/otlicr program. Scores on the Pilot composite were somewiiat more consistent 
across groups averaging 57, 58, and 55, resjiectively. The highest average Navigator-Technical score was 
observed in the '-year scholarehip group ((>4) with lower averages being noted in the 4-year and 2-year 
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I'ahlc 3,  Means and Standard Deviations of Krimarv Variables 

Scholanhip Program 

Fo 
(N = 

jr Year 
- 2.23$) 

Three Vaar 
(N ■ 2.412) 

Two 
(N 

Vear/Other 
=  17.946) 

Variables Mtan SO Mean so Mean SO 

AFOQT    OQ SI .39 23.53 68.42 22.18 56.99 26.93 
AFOQT    I'll 01 57.23 23.% 58.25 24.82 55.47 27.13 
AlOQl     Nav/T ech 58.45 22.46 63.90 22.95 51.94 27.98 
S&l- vs Non-S&l .2l) .46 .31 .46 .18 .38 
Average ACT 23.82 2.26 23.34 2.48 23.05 2.52 
Al ROTC Com pit tiiMi .50 ,50 .85 .36 .88 .33 

eohorts (58 vs. 52). Tlie proportion of science and engineering students in each program was equivalent tor 
both tiie 4- and 3 year groups at approximaielv .W . Only 18'; of the 2-year/ütlier scholarship students 
were designated science and engineering inajorv Average ACT was essentially identical for all groups. The 
overall completion rale for students awarded 4-year scholarships was 50';. Completion rates in the 3-and 
2-year programs were 85'.' and 88'.. These data highlight the high rate ol attrition normally associated with 
the freshman academic year. 

Results of the regression analysis to determine the unkiue effects associated with aptitude scores (OQ, 
Pilot, and Nav-Tech), academic major, and institutional selectivity on program attrition rales are shown in 
the Appendix (Table A3) and summan/ed in Table 4. liiere was a remarkable similarity of results within 
each of the programs. The full prediction model containing all elements of information available for each 
student yielded significant predictions of overall success m each program. In subsequent comparisons, the 
unique effects attributable to the Officer Quality composite and academic major were found to be 
significant in each of the programs, in none of the samples were Pilot, Nav-Tech scores, or institutional 
selectivity found to contribute independently to the prediction system. 

Table 4.  Summary of Regression Results 

Significance Levels Within Sam Pies 

Four Year Three Year Two Year 
Source of Effect Scholarship» Scholarships Scholarships/Other 

All Effects Combined ** • * ** 

Pilot and Nav/Tech Composites ns ns ns 
Institutional Selectivity (ACT) ns ns ns 
Academic Major (S&E vs Other) ** ** • 

Officer Quality Composite M M ♦ ♦ 

•Signituant at liu- .OS Uvi 1 

• •Sipiificanl at the .Ü1 level. 

"sNon-siKnituant. 

The final equations identified as predictive of success in each program are shown in Table 5 and 
plotted in Figures 1 through 3. Looking first at the 4-year scholarship recipients(ligure 1), it will be noted 
that the probability of successful completion was an ascending function of scores on the Officer Quality 
composite for both S&K and non-S&h students. The specific function relating OQ to successful completion 
was nearly linear for the S&t participants ranging from an expected value of .145 for persons scoring at the 
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Table 5, Final Regression Kq nations for Est imating Probabilit v of Success in AFROTC» 

Academic Major 
Scholarship 

Program Science and tngineenng Non-Scienc« and Engineerins 

Four Year 7 = .139964 + .0053467(OQ)     .0000527(00*)  Y ■ .154734 * .013032UOQ)     .00i)9900(()O2) 

Three Year 7 ■ .42K79I) + .(II05254((MJ)      .0006354(00*)   7  " .776054 + .0020036(00)      .tHl(ii)K«:«)(.)!) 

Two Year/Other   7 ■ .664925 + .0075035(00)      .0005112(00')   7  ■ .666661 + .0075663(00)      .0005597(00') 

Not«. — 1 or applications where academic major ma> not he known, less accurate but nonctlulcss serviceable pre- 
dictions may be obtained Ironi the lollowm^ ec|uations based on model S: 

Four-year      y ■ .16130I* .010S6S0(CQ]     .0070410(00*] 
Tliree-year     i = .688214 + .0(143434(00)     .ÜO()2S25(()0,) 
Two-year       •> = .66731 9 + .0074751 (OQ)     .U0ü5396((Ki1) 

' hased on model 3 described in Appendix A (Table 3). 

01 percentile level tu a high of .^00 at the 95th percentile level. For students enrolled in non-S&E curricula, 
the expected probability of completion increased from .168 at the 01 level to a maxinium of .584 at the 
65th percentile and decreased slightly thereafter. Once the threshold at 65 was reached, no further 
improvements were noted in the probability of success among these students. 

In the 3-year program (Figure 2) diff«* ential probabilities of success were again noted throughout the 
range of OQ scores regardless of academic major. Differences between categories of academic major were 
evident to the extent that the probabilities of completion for S&fc majors were consistently lower than for 
non-S&E majors throughout the entire range of OQ scores. That is, at fixed levels on the 00 composite, 
students enrolled in science and engineering curricula were less likely to complete AFROTC than were 
students enrolled in nontechnical areas. The probability of completion for S&E students increased from 
approxviiately .44 to .86 although little further improvement was noted beyond the 75th percentile. For 
non-S&E students, the proportion completing training increased from .78 at the 01 level to approximately 
.89 at the 95th percentile. 

Among 2-year scholarship and other contract students (Figure 3), there was again an ascending 
relationship between 00 percentile score and probability of success in the program. Unlike the previous 
two samples, however, the S&E versus non-S&E distinction seemed to have little bearing on completion 
once the 00 level was fixed. For both groups, probability of completion increased from .67 to 
approximately .93 at the 65tli percentile and evidenced very little improvement thereafter. The numerical 
values linking aptitude and academic major to the probability of success in each of the three programs are 
summarued in Table 6 

The relative efficiency of the selection system identified in these analyses for discriminating 
successful versus nonsuccessful participants during the FY 71 through FY 75 time period is depicted in 
Tables 7 through 9. These tables show the frequencies, cumulative frequencies, and cumulative percent of 
students scoring at each OQ level by academic major and training outcome. Also shown are the actual and 
predicted graduation rates by OQ level for S&E and non-S&E students. For example, the effect of a 
simulated requirement that all S&E participants in the 4-yea' program (Table 7) attain ;i score of 35 or 
better on the OQ composite would have been to eliminate 12.8'/? of the total S&E group (i.e., the 
cumulative percentage of all S&E students scoring 30 or below). At the same time, the requirement would 
have eliminated \b.87r of the eliminees versus only 7.99? of subsequent graduates. Expressed somewhat 
differently, it would also have had the effect of eliminating all applicants whose predicted probability of 
completion (expressed as a percent) was 29.5% or below. 

For non-S&E students, the same requirement would have identified 19.2% of die eliminees as 
opposed to 12.7% of the graduates. Similar interpretations can be made for the other percentile levels 
shown in the table. The effects of various simulated requirements on the 3-year program and the 2-year 
program are shown in Tables 8 and 9, respectively. 
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Joint Selection for AFROTC and 
Rated Training Programs 

It is common practice, particularly when dealing with scholarship students, to require that certain 
candidates enter rated training programs (pilot or navigator) upon eventual entry to active duty. Thus, it 
would be important to consider the feasibility of selecting these students on the basis of their joint 
probabilities of completing both AFROTC and rated training programs. From previously unpublished 
analyses of ROTC graduates in the Air Force, it was found that success in pilot and navigator training could 
be estimated from the Pilot and Navigator-Technical composite scores, respectively, in i mch the MIM 

fashion as was done in the present analysis of AFROTC completion rates. Table 10 presents the empirical 
findings of this research wherein the probability of eompleting rated training is estimated from percentile 
scores on the appropriate composite. These estimates are based on all AFROTC participants in rated 
training during FY 69 througli FY 74 (N = 7,986 pilots and 1,924 navigators). Additional findings 
suggested that the prediction systems for both AFROTC and rated training were sufficiently independent 
of one another to permit the computation of joint probabilities of completion as shown in Appendix B. 

Table 10.  Probabilities of Successful Completion 
of Rated Training Programs (UPT/UNT) as a Function 

of Percentile Scores on the AFOQT Pilot 
and Nav-Tech Composites* 

Undtwadu at* Pilot Training 

Probability of 
Completing UPT 

Undorgraduat« Navigator Training 

AFOQT-Pllot 
Compotlt« 

AFOQTNav/ 
Ttch Composite 

Probability of 
Completing UNT 

<20 .663 <20 .769 
25 .676 25 .782 
30 .689 30 .793 
35 .703 35 .810 
40 .716 40 .823 
45 .729 45 ,837 
50 .742 50 .850 
55 .755 55 .864 
60 .769 60 877 
65 .782 65 ,891 
70 .795 70 .904 
75 .808 75 .918 
SO JJI 80 .931 
85 AtS 85 .945 
90 Ml 40 .958 
95 .%'. 93 .972 

74. 
Uascd on AFROTC' participants in rated training programs iluinu F;Y hf    FY 

Pilot Equation: Tp^ .609595+ .0026514 (Pilot); 
Navigator Equation; TN = .714993 + .0027026 (Nav-Tcch) 

These tables show the joint probability of completing both the 4-ycar scholarship program and rated 
training: Table Bl-foruse with S&l" students expected to enter undergraduate pilot training (HIT); Table 
B2-for use with non-S&F students scheduled to enter UPT; Table B3 for use with S&F students scheduled 
to enter undergraduate navigator training (UNT); Table B4 for use with non-S&l: students scheduled to 
enter UNT. 
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For example, in Table'H1, the probability of completing bcHli AFROTC and UPT given C)0 = 70 anil 
Pilot = 55 is shown to be .37. Similarly, the probability ol completing both training programs given OQ = 
40 and Pilot = ^5 is .30. Similar tables tor application with the 3- and 2-year programs could be constructed 
by simply cross-multiplying the appropriate columns in Tables (> and 10. 

Some discretion, however, should be exercised in the use ot this intormation in an operational setting 
because of the implied value judgements associated with these tables. While two people may have the same 
probability of completion (e.g.. 00 = 55, Pilot = 25 vs. 00 ■ 40; Riot = 75), it does not necessarily follow 
that the two candidates have equal \aliic to the Air Force. It might be more uesirable (and eventually less 
costly in terms of attrition) to admit the candidate with 00 ■ 40.1,ilot = 75 in preference to the one with 
OQ = 55; Pilot = 25 since relatively larger attrition costs are normally associated with the pilot training 
programs in comparison with the AFROTC scholarship program. 

As a general rule for applying these data, the operating agency must consider the relative value to the 
Air force associated with each of four joint-training outcomes: 

(0,) Passed AFROTC  passed pilot training 
(0;) Passed Al'ROTC  failed pilot training 
(0,) Failed AFROTC  would have passed pilot training 
(O4) failed AFROTC—would have failed pilot training 

Once specified, the values may then be combined with the corresponding probabilities to yield the expected 
value (IV) for a potential candidate: 

4 
i:v =1   V(o )P(0) 

j-I      J    J 

where V(0 ) is the value of outcome 0 and P(0 ) is the possibility of outcome 0 . The RO ) for each of the 
four possible training outcomes is computed as lollows: 

PW,) ■ Prob of passing AFROTC x Prob of passing UPT/UNT 
P(0j) = Prob of passing AFROTC x (I - Prob of passing UPT/UNT) 
P(0.,) = (1 • Prob of passing AFROTC) x Prob of passing UPT/UNT 
P(04) = (1 - Prob of passing AFROTC) x (I - Prob of passing UPT/UNT) 

The probability for successful completion of both Al-ROTC and UPT/UNT, designated P(0I), has been 
computed for the 4-year scholarship recipients in Tables Bl through 114 based on the inJependent estimates 
of success found in Table (1 (Al'ROTC) and Table 10 (UPT/UNT^ The remaining probabilities designated 
P(0;) through l>(ü4 ) would be obtained by substitution in the formulae shown above.' 

To illustrate the approach, consider a situation where instead of maximi/mg expected value, program 
managers want to minimi/e the expected cost (EC) associated with each decision. The same procedures 
would be followed except that, among a given set of applicants, the object would be to choose those 
representing the minimum FC. Further suppose that the average out-of-pocket cost for each attrition in the 
4-year scholarship program has been estimated at $3,000 while corresponding costs for each attrition in 
UPT might be on the order of $l 7,000. Assuming equal losses of $3,000 for outcomes 0, and ()., and zero 
loss for outcome 0|, then the expected cost of selecting a given candidate would be: 

4 
EC-   £   CCO^ltOj) 

J = I 

Set dross .iml Su (tOTS) or Piti-rson (tOTS) for a moro complete spenfuation of proctdlMl fur iiuorpor.itiiin 
utility esnm.ites into a general seleetion system. 
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where the C(0) are separate cost estimates tor each outcome (0): 0, 17,00(3, .',000, and 3,000, 
respectively. Table 1 1 summari/es the costs and piobabiiity values lor two hypothetical candidates, liolh 
are prospective science and engineering students designated lor eventual entry into I'll. Candidate A 
obtains (XJ = 55; Riot = 25 while candidate B obtains 0Q ■ 40; Pilot = 75. From Table (', candidate A is 
found to have a probability of .418 lor completing a 4-year scholarship while B hxs a probability of 
completion equal to .345. From Table 10. the probability of completing UPT given Pilot composites of 25 
and 75, respectively, are .67(i for A and HOX for B. Computing expected costs for each candidate, it will he 
noted tha since A has an l;C -4,120 as compared to 3,140 for H, candidate A would be less desirable even 
though both candidates had the same estimated probability of completing bolh AFROTC and UPT(P|0| i 
= .28). The use of actual cost factors (or utility values) would, of course, yield diffeienl and jvrhaps more 
appropriate strategies for joint selection. 

Tahlc 11   Illustration of Expected Cost Computations 

Coiti 

Candldjte A: 
Seltne« and Englnmrlng Major 

with OQ - S5; Rio I a 2$ 

Candidate u 
Science and Engineering Major 

wHh OQ = 40; Pilot =  75 

C(0,)= 0 

C(02>= 17,000 
C(ü,)= 3,000 
C(04)=   3,000 

»,(0I) = 

P(02) = 
«0.,) = 
1104)   = 

(.418) 
(418) 

(I      .418) 
(1      418) 

UPT" 
(.670) 

(1      .676) 
(.676) 

(1      .676) 

14 
19 

.19 

FC=   1 C(0)P(0)-4I20 
j=l       J       J 

RO,) 

P(0:) 
RO,) 
m*) 

Al ROTC' 
(345) 
(.345) 

(I      345) 
(1      345) 

IIPT 
(.808) 

(1      .808) 
(.808) 

(1      .808) 

i:C=  1" ("(OMV))- 3140 
j=l    J    J 

= .28 

■ .07 
= .53 
= .12 

TaUc (>. 
I'robahilitit's nl loinplcrini! Al KtHX' u.lining .u givi-n perccnlik scons on the iKJ coinpogitc arc obttincd froni 

'V, I'riilubililics ot completini UFT Jt given percendk scores on the pilot conipnsitc .ire obtJincd liom T.iblc 10. 

IV. SUMMARY ANIU ONCI I SIONS 

Hie principal conclusions reached xs a result ot these analyses may IK suiiimari/ed as follows 

1. With prior knowledge of AFOOT-OQ scores and academic major categon/ed as science and 
engineering versus other curricula, it is possible to predict the probability of success in Al KOIC 
scholarship programs with a significant degree of accuracy. 

2. In general, there were found to be positive relationships between the AFOQT-OQ percentile score 
and training success in each of the programs included lot analysis 4-year scliolaislii|>s. 3->eai scholarships. 
and 2-year scholarships/other contract students. 

3. Functional relationships between the OQ composite and successful completion of training tended 
to vary by length of scholarehip and by academic major. In general, the effects of aptitude were more 
pronounced in the 4- and 3-yeai programs. Within scholarship programs, the relative likelihood ot 
completing training at fixed aptitude levels was found to be lowci for students enrolled in science and 
engineering courses than for those pursuing othei academic majors. The evidence does not suggest whethei 
this differential us the result of the relative difficulty of the two academic programs 01 whethei Set I 
students are less motivated to complete training as compared to non SM siudenls Further research on this 
issue seems warranted. 
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4. NViih one exception, the effoctsofaptttudi aa the probäbüty nf uwniietlatlnhriB|HTHHII to 
be as\ mptotk. Huil is, Ilio proMMIty of success in most programs increased with higher aptitude scores up 
to a certain point, alter winch, there was little or no increase in the expectanc> for completion. Here again, 
alternative explanations for these effects are plausihe. The aptitude requirements of the various academic 
programs may be such that additional talent hevond a fixed lev;! may not materially affect the likelihood 
of success. On the other hand, students with higher aptitudes may be less motivated to complete the 
\l KOIC program. I nlioi one or both of these conditions may be operative. Among 4-year scholarship 
Itlldentl pursuing science and engineering degrees, the effects of (X) on probability of completion were 
more nearly Imeai thioughout the entire lange of aptitude scores. 

5. Once the cllects of the OQ composite and academic nujor were accounted for, no significant 
increase m picdictiu- accuracy was obtained using either the IMol or Navigator composite or the index of 
mstilutioiial selectivity These rindiiigs indicated that predictions based on OQ and academic major would 
be applicable regardless of scores obtained on the Hying training composites and regardless of the degree of 
selectivity exercised In the host institution. 

(i. Although not essential for predicting training outcomes in AIROTC. the Al'OQT IMol and 
Navigator composites were shown to be effective in estimating whether or not an applicant will eventually 
complete undeigiaduate pilot and navigator training. Implications of the results for establishing multiple 
criteria for joint selection into Al ROTC and subsequent flying training programs were discussed within a 
general utility framework. 

Hascd on these analyses, it is recommended that the Al-OOT composites and supplementary 
information on intended academic major be included m the selection system for scholarship awards. Such 
actions would assist in identifying "high risk" candidates prior to actual award of scholarship benefits 
Further efforts to refine the selection system based on analyses of additional predictor variables appeal to 
h: warranted. 
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APPENDIX A   TECHNICAL SIM (II KAI IONS FOR REGRESSION ANALYSES 

The tables and ilUislratioii shown id Appendix A describe the technical aspects of the regression 
analysis. Table Al lists predictor variables. Table A2 describes the prediction models that were generated, 
and figure Al shows the sequence of statistical comparisons between models. The live hypotheses tested 
within each of the 4-, 3-, and 2-year scholarship samples were; 

1. Tt'sf jor Overall i.ffcits In this comparison, the effects ot all predictor variables combined were 
tested lor statistical significance. Negative findings in this comparison would have precluded turther testing 
within the sample. 

2. far for AFOQTPUot and Ntv-Ttch Effectt In this comparison, the effects of the Al OUT 
Hying training composites were tested holding effects of all other variables constant. Negative findings 
would have indicated that infonnation on the Pilot and Nav-Tech composites provided no unique 
contributions to predictive accuracy in the context of the remaining variables. 

3. Tat for l.ffciis Attrihutahlc to Institutional Selectivity (ACT) This comparison was designed to 
test for unique effects associated with differences in the input quality between institutions. Negative 
findings would have implied that functional relationships between the remaining predictors and training 
outcome were similar for all levels of institutional selectivity. 

4. Test for Effect* due to Academic Major (S&T vs. other) In this comparison, the unique effects 
associated with academic major were tested at fixed levels on the remaining variables. 

5. Test for AFOQT-OQ Effect» - This comparison was designed to test for unique effects of the 
Officer Quality composite in determining final training outcomes. 

As can be noted in ligure Al, the specific models used to test each successive hypothesis were 
predicated on results from preceding comparisons. The dotted line represents the actual sequence of 
comparisons based on results within each of the three scholarship samples. That is. Model 3 was found to be 
the most appropriate for prediction purposes within each sample. Additional details of the statistical 
procedure may be found in Ward and Jennings (1973), 

Table Al. Predictor Variables 

Variable Detcriptlon 

AFOQT-OQ 
AFOQT-OQ Squared 
AKOQT    Pilot 
AIOQT    Pilot Squared 
AFOQT    Pilot Availability (1 if score available; 0 otherwise) 
AIOOT-Nav/Tech 
AFOOT-Nav/Tech Squared 
AFOOT-Nav/Tech     Availability (1 if score available; 0 otherwise) 
Average ACT Composite     varies by institution 
Aveiage ACT Composite Squared 
Science and Engineering Academic Major (1 if S&F; 0 otherwise) 
Non-Science and Engineering Academic Major (1 if non-S&F; 0 otherwise) 
OQ by ACT(Var l-2xVw9   10) 
OQ by Academic Major (Var I   2 x Var 11    12) 
ACT by Academic Major (Var 9   10 x Var 11   12) 
OQ by ACT by Academic Major (Var 910 x Var 1 U 12) 
Pilot by ACT (Var 3-4 x Var 9   10) 
Pilot by Academic Major (Var 3  4 x Var 9   10 x Var 11 -12) 
Pilot by ACT by Academic Major (Var 3  4 x Var 9   ) 0 x Var 11    12) 
Navby ACT (Var 6   7x Var 9-10) 
Nav by Academic Major (Var (>   7 x Var 11    12) 
Nav by ACT by Academic Major (Var 6   7 x Var 9-10 x Var 11    12) 
Training Outcome (1 if graduated; 0 otherwise) 
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13 16 
17 20 
21 24 
25- 32 
33 36 
37- 40 
41 48 
49 52 
53 56 
57 64 
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APPENDIX B: JOINT PROBABILITY TABLES FOR ESTIMATING 
COMPLETION OF BOTH AI ROTC (FOUR-YEAR SCHOLARSHIP PROGRAM) 

AND UPT/UNT BASED ON AFOQTCOMPOSITE SCORES 
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JMe HI.  ProbabQities for Successful Completion of Both the Four-Year Scholarship 
Program and UPT as a Function of Percentile Scores on the AFOOT   OQ 

and Pilot Composites    Science and Engineering Majors 

AFOQT-OQ 

_____   
AFOQT- -Pilot Compotltt 

Compoilt« 20 25 30. 35 40 4$ so »5 (0 (5 70 75 •0 ■1 «0 ts 'l 

01 .10 .10 .10 ,10 .10 1 1 .11 .11 .11 .11 i 2 .12 .12 .12 .12 12 .145 
OS .11 .11 .12 .12 .12 .12 .12 .13 .13 .13 14 .14 14 ,14 14 .167 
10 .13 .13 .13 ,13 14 .14 14 .14 .15 .15 .15 .16 ,16 .16 .16 .190 
IS .15 .15 .15 .15 .1». .16 .16 .17 .17 .17 .18 .IN IK .19 ,19 .219 
20 K. M .17 .17 .17 .17 .18 .18 .18 19 .19 .20 ,20 .20 .21 240 
25 .18 .28 19 .19 .19 .20 .20 .20 .21 21 .22 22 .23 .23 .23 .270 
K) .20 .20 .20 .21 .21 .22 .22 .22 .23 .23 24 24 .25 .25 .25 .295 
15 21 .22 j i lj .23 .23 .24 24 2i .2S .26 .26 .27 .27 .21 .320 
40 .23 .23 M 24 .2j .2S .26 26 .27 .27 .28 M .24 29 .30 .345 
45 .25 .25 ..'(, M .26 .27 .27 .21 .28 .29 .30 .30 ,31 n 12 .370 
$0 .26 .27 .27 .28 M .29 29 .30 .30 .31 ,32 .32 .33 .33 (4 394 
5S .21 .28 .M .29 .30 .30 .31 .32 .32 .33 ,34 .34 .35 .35 .36 .418 
60 ,M .30 .30 .31 .32 .32 .33 .33 .34 M .36 ,36 .37 .31 .38 .441 
65 .31 .31 .32 .33 .33 .'4 .35 .3S .36 .36 ,31 .38 .39 .t" .4(1 .465 
70 .32 .33 .34 .34 .35 .36 »6 .37 ,3« .38 19 .40 .41 41 .42 .488 
15 .34 .35 .35 .36 .37 .37 .38 »9 »9 .411 41 4 2 .43 .4 1 .44 .511 
80 .35 .36 .37 .37 .38 .39 4ii .411 41 42 4 2 .4» 44 44 4S 46 .533 
s- .37 .38 IK . W .4(1 .41 41 .42 .4* .43 44 .45 4(1 46 .41 4K .556 
■»,, .38 39 40 .41 41 ,42 4 I 44 .44 ,4S .41. .47 4? .41 .49 .M» .578 
45 .40 «1 41 .4: ,43 44 .4S 4 s 46 41 .4H .41 49 so il .S2 ,600 

Pj .663 .676 .689 .703 .716 .729 .742 .755 .769 .782 .795 .K08 .821 .835 K4K .861 

P|   Mjrgiujl i'rnhahiluj ol conipltting AIROTC' at pvin OQ percentile scores. 
I'j   Manuh.il prnh.ibililv at completirt; UPT at ((iven pilot pernntile scores. 

Tahk 82.  Probaoilities for Successful Completion of Both the Four-Year Scholarship 
Program and UPT as a Function of Percentile Scores on the AFOOT   00 and Pilot 

Composites  Non-Science and Fngir.eering Majors 

AFOQT-OQ 
Composite 

AFOQT- -Ptlot Compotltt 

2C 25 30 35 40 45 50 55 60 H 70 75 •0 ■ 5 to »5 »"l 

01 1 1 .11 .12 .12 .12 .12 .12 .13 .13 .13 .1 1 .14 14 14 .14 14 .168 
OS 14 .15 .15 .15 16 16 .16 .16 .17 ,11 .11 IK IK IK IS 19 .218 
111 .18 .19 .19 ,19 .20 .20 .20 ,21 .21 .21 11 22 .23 23 .23 24 .275 
15 ■>-> y^ .23 .21 23 .24 ,24 .25 .25 26 26 .27 .27 .27 .28 .28 .328 
20 .25 H 26 .2f> .27 .27 21 .28 2'» .29 .30 .30 ,31 ,31 .12 .32 .376 
25 .28 .28 .29 .29 .30 .31 .31 .32 .32 J3 .33 .14 14 is ,36 .36 .419 
30 .30 .31 .32 .32 .33 ,33 .34 .is .35 .36 .36 .37 IK .38 ,39 .39 .457 
35 .32 .33 .34 .34 <s .36 ,36 .37 .38 .31 .39 4(1 .40 41 .4 2 4 2 .490 

40 14 .35 .36 .36 . n .38 .38 »9 .40 40 41 .4 2 41 .4 1 44 4S .518 
4S .36 .37 .37 .38 34 .39 .40 M 4 2 4 2 41 44 .4 4 4S .46 ,41 .5*1 
50 .37 .38 .39 .39 111 .41 .41 12 .43 44 44 4S ,46 47 ,4; 41 '.559 
55 .38 .39 .39 .in 41 ,42 42 .4 1 .44 4S .4S ,46 .47 4K .41 4') .572 
60 .38 '.39 .40 .41 .42 .42 .43 44 4S .45 46 .4/ 41 ,41 .49 .50 .580 
65 .19 .19 .40 11 .42 .43 13 4 4 .45 46 4(. 47 4K 4'l So .50 .584 
70 39 .39 ,40 ,41 .4 2 42 .41 44 4s AS .46 ,41 .4K At .49 .50 .581 
75 IK .39 .40 40 M .42 .4 3 .4 1 44 .4 s 46 .46 .47 4K ,49 .50 .575 
KO .37 .1« .19 .40 .40 .41 42 4 I .43 44 4s ,46 46 ,41 .41 49 .564 

85 .36 .17 .3* W .39 .40 .41 ,41 .4 2 4 j 4 1 44 4S 46 .46 4- ,547 

90 V5 .16 .36 .37 .38 .38 .39 In ,40 .4 1 .42 4 2 .4 1 44 .4S 4s .525 
95 33 •-4 .34 .35 .36 .36 .37 .38 .38 (9 .40 40 .41 ^ ,4 2 43 .4'»4 

Pj 663 .676 .684 .703 .716 .729 .742 .755 .769 .782 .795 .808 .821 .835 .848 .861 

I'l    Marginal probability al complettni Al KiVIV at pven (X2 percentile scores. 
Pj   Maipnal probability al compietiflf UPT »I given pilot percentile scores. 



Table B3.  Probabilities for Succesiul Completion of Both the Kour-Year Scholanhip 
Program and UNT as a Function of Percentile Scores on the Al OQT  OQ and Nav-Tech 

Composites (Science and Fngineerin;! Major.) 

AFO' ;T Nav-Ttch Compoiite 
' —.—_— 

AFOQT OQ 
Compoute ».20 2i 30 J5 40 4b SO Sb 60 6S 70 75 • 0 8b 90 9b pl 

01 11 .1 1 12 .12 12 .12 .12 .12 .13 .13 .13 .13 .13 14 .14 1 ) .145 
OS .13 .13 1 1 .14 14 14 .14 14 .15 .15 .15 .15 ,14 14 .16 .16 .167 
Id 15 ,13 .13 .15 ,14 ,1C .16 .16 .17 .17 ,17 .17 .18 .18 IK .18 .190 
15 .17 .17 .17 IK IK IK .19 .19 .19 .20 .20 .20 .20 .21 .21 .21 .219 
20 .11 1') .19 ,19 .20 .20 .20 ,21 21 21 .22 22 22 .23 .23 .23 .240 
23 21 .21 .21 .22 .22 .23 .23 .23 .24 .'4 24 .25 .25 .26 .26 26 .270 
M .23 .23 .23 .24 .24 .25 .25 .25 .26 .26 .27 .27 .27 .28 .28 .29 .295 
ü .23 .25 .25 2« 26 .27 .27 .28 .:K .29 .29 .N .30 .30 II .31 .320 
40 27 .27 .27 .28 M .29 ,29 to .30 .31 II .32 .32 .33 .33 .34 .345 
4S .28 .29 .29 .30 .id .31 .31 .32 .i: .33 .33 .34 .34 .35 .35 .36 .370 
SO .30 ,31 .31 .32 .32 .33 .33 .34 .35 .35 M. .36 .37 .37 .38 .38 .394 
SS .32 .33 .33 ,<4 <4 .35 .36 .37 .36 .37 IK .38 . 19 .>■'> .40 41 .41« 
60 \A .35 .33 14 IC .37 .37 .38 .39 .39 .40 40 ,41 .42 .42 .4 1 441 
hS .M .3« .(7 ,3a .38 .39 .40 .40 ,41 41 .4: .43 .43 .44 .45 .45 465 
70 \H ts .39 40 40 .41 .4 1 4: .43 .43 44 .45 .45 .46 .47 .47 .48« 
75 .M .40 ,41 41 .4: ,43 ,43 ,44 ,43 .44 .44 .47 .44 4K 19 .50 .511 
N .4 1 .4: .4: ,43 .44 43 Ai ,44 47 .41 .44 .49 .50 .50 .51 .52 .5 33 
H5 .4» 44 44 4■^ .44 4/ .41 4K .49 .50 .50 .51 .52 .53 .53 .54 .556 
40 44 .43 .4t, ,47 .44 .44 ,49 .50 .51 ,51 .52 .53 .54 .55 .55 .56 .578 
45 .51 31 .32 .52 .53 .53 ,54 s4 .55 .55 .56 .56 .57 .57 .58 .58 .600 

Pj .769 .782 .793 .810 .823 .837 .850 .864 .877 .891 .904 .91S .931 .945 .958 .972 

P,: Marginal probability of loinplcting Al ROTC at givin tXv) pcrccntflc KOKt, 
I'j   Marginal 1'rob.ibility of completing UNT at givin Nav-Tech percentile. 

Table H4. Probabilities for Successful Completion of Both the lour-Year Scholarship 
Program and UNT as a Function of Percentile Scores on the AFOQT   OQ and Nav-Tech 

Composites (Non-Science and Fngineering Majors) 

AFOQT Hi y-T«ch Composite 
AFOQT OQ 
Compojlte •.20 2b 30 3b 40 4b bO bb 60 6b 70 7b 80 8b 90 9b "l 

01 ,13 .13 1  1 .14 .14 ,14 14 .15 .15 .15 .15 .15 .16 16 .16 .18 .16* 
05 .17 .17 17 IK .IS IK .14 19 19 .19 .20 .20 .20 .21 .21 .21 .21« 
10 21 .22 .22 1 1 .23 .23 .23 .24 .'4 .24 .25 .25 .26 .26 .26 .27 .275 
15 ,25 24 26 .27 .27 .27 ,28 .28 29 ,29 ,!(i .30 .31 .31 .31 .32 .32« 
20 .24 .24 .(0 .30 .31 .31 .32 .32 .33 .33 .34 .35 .35 .36 .36 .37 .376 
25 .12 .11 ,33 14 (4 .35 .36 »6 .37 .37 .is .38 .39 .40 .40 41 .419 
30 ,35 ,34 .34 .37 .31 ,38 .39 .39 ,40 4 1 ,41 4.' .43 .43 .41 4 1 .457 
35 ,31 \K (4 .40 .40 41 ,42 .42 .4 | .44 44 ,45 .46 .46 47 .48 440 

40 .40 .41 .41 .42 4< .43 44 .45 4S .46 .47 is IS 49 .50 .50 .518 
45 .42 .4 2 41 .44 4s .45 ,46 4: .47 ,48 49 .50 .50 $1 .52 .53 .541 
50 4» .44 .44 .45 .46 ,47 .4K 48 .49 .50 .51 51 .52 .53 .54 .54 .559 
55 44 ,45 .44 .44 ,47 is 49 .49 .so Jl .52 .53 ,53 54 ss 56 .572 
60 .45 4 5 44 .4; .41 ,49 49 .50 si .52 .52 .53 .54 .55 .56 56 .580 
65 4S ,44 46 .4/ .44 49 .50 .50 ,51 .5 2 .53 .54 .54 .55 .56 .57 .584 
70 4s .45 .44 ■1; .48 44 .49 .50 51 .52 .53 .53 .54 .s- .56 .56 .581 
75 .44 ,45 44 .47 47 ,48 44 .50 .50 .51 .52 .53 .54 .54 .55 .56 .575 
80 .4 1 ,44 .4S 46 .46 47 .48 49 49 .50 .51 .52 53 .53 .54 .ss .564 
85 .42 .43 .44 44 .45 ,46 47 47 IS .49 49 .50 .51 .52 .52 .53 .547 
40 40 .4 1 4; .4! 4i 44 .45 43 46 47 .47 ,48 49 .50 .50 .51 .525 
95 IK ,39 40 4o ,41 .42 ,42 .1 1 ,44 14 .45 .46 11. 1 ' IS .49 .494 

Pa .769 .782 .793 .810 .823 .837 .850 .864 .877 .891 .904 .91« .931 .445 .958 .972 

l',; Marginal probability ol lompliting AIIUiTX  at |iven OQ pcrcentÜe Kore*. 
P,; Marginal probability ol lonipliting UNT at given Nav Tech percentile icores. 

YlfUS GOVERNMENT PRINTING Off ICt  1977    771067 26        27 


